Introduction
Anxiety symptoms are appropriate responses to stressful events or situations and often improve spontaneously, particularly if they are mild and of recent onset.
Anxiety disorders -panic disorder (PD), social-anxiety disorder (SAD), generalised anxiety disorder (GAD), posttraumatic stress disorder (PTSD), obsessive-compulsive disorder (OCD) and specific disorder -are however, by nature, disabling, chronic or recurring conditions that require long-term treatment (Table I) . Full symptomatic remission is uncommon and their individual, societal and economic impact is substantial. 1 Anxiety disorders affect anywhere between 8% to 18% of the general population in any given year, with a lifetime prevalence exceeding 28%. 2, 3 In South Africa, this figure, which excludes OCD and specific phobia, is estimated at 15.8%. 4 Less than 30% of individuals who suffer from anxiety disorders, however, actively seek treatment.
In addition, the diagnosis of an anxiety disorder is often obscured by the co-existence of depression (75%), other anxiety disorders, substance misuse and medical illness and is probably under-recognised in 15% to 36% of patients, leading some to advocate screening for these conditions with brief questionnaires. [5] [6] [7] The result is that only a small minority of anxious patients in primary care receive treatment targeting their anxiety and that, furthermore, roughly a quarter of these patients fail to respond to the available therapies. 8, 9 
Pathophysiology
The amygdala, an almond-shaped mass of nuclei located deep within the medial temporal lobes of the brain, plays a pivotal role in threat processing. It is generally regarded as fundamental for the acquisition of conditioned fear and for the expression of innate and learned fear responses. Efferent neurons emerging from th e amygdala activate the sympathetic nervous system, thus driving the classic fightor-flight responses in end organs, such as increased heart rate and blood pressure, and pupillary and bronchodilation. 10 Functional neuro-imaging studies have demonstrated excessive arousal of the amygdala in patients suffering a range of anxiety disorders and this hyperactivity has been hypothesised as contributing to the hypervigilant monitoring of negative information reported in these disorders. 11, 12 Other limbic structures, particularly the hippocampus, the medial prefrontal cortex and the locus coeruleus (which receives information directly from the sensory cortex and is largely under noradrenergic control) are also implicated in anxiety disorders. S Afr Fam Pract 2013
Of note is that projections from the amygdala to the locus coeruleus form an intersection of many diverse neurochemicals, which have increasingly become the focus of research seeking rational targets for the pharmacological treatment of anxiety disorders. 10 
General treatment issues
Treatment is indicated for those patients who fulfil the diagnostic criteria (ICD-10 or DSM-IV-TR) for an anxiety disorder and is based on patient preference, severity, suicide risk and substance abuse, co-morbidity, history of prior treatment, availability of treatment and cost.
14 Anxiety severity may be measured by means of the generalised anxiety disorder scale, the GAD-7, where a score above 10 suggests that the severity is sufficient to warrant treatment.
Patients with other anxiety disorders also score high on this particular scale. 2 Treatment options include either evidence-based psychotherapies, particularly disorderspecific cognitive behavioural therapy by trained and supervised staff, or pharmacological therapy to which all anxiety disorders, with the exception of specific phobias, respond. 8, 13 Both psychological and pharmacological approaches show similar efficacy for the acute treatment of anxiety disorders. Yet there is an apparent strong patient preference for psychological interventions, possibly because patients worry about starting psychopharmacological treatment, fearing unwanted sedation or the risk of becoming dependent on drugs.
1 Cognitive behavioural therapy is not universally available, however, and evidence of its long-term efficacy compared to pharmacotherapy is lacking. Drug treatment, however, is often more readily accessible. It remains unclear whether combining psychological and pharmacological treatments is associated with greater efficacy than either treatment given alone. It is for this reason that it may be best to plan sequential steps in patient management.
The current pharmacopoeia for anxiety disorders includes the selective serotonin reuptake inhibitors (SSRIs), the serotonin and noradrenaline reuptake inhibitors (SNRIs), the monoamine oxidase inhibitors (MAOIs) and the tricyclic antidepressants (TCAs), the benzodiazepines, some anticonvulsants and antipsychotics, and some miscellaneous agents, including the 5-HT 1A partial agonist, buspirone 14 (Table II) . It is unfortunately not possible to predict who will respond well to pharmacological therapy and response rates to initial treatment can be unsatisfactory. 1 Antidepressants, particularly the SSRIs, are generally used first-line, mainly because of the high association of anxiety disorders with depression but also because they lack the potential for dependence and abuse. Antidepressants (and buspirone), however, have a slow onset of therapeutic action, often taking weeks to months to work. In addition, most of these agents actually exacerbate anxiety at the start of therapy. These drugs therefore need to be initiated at lower doses than are usually used in depression and increased gradually to their therapeutic dose. The short-term ad hoc use of benzodiazepines during initiation of antidepressant therapy is an alternative option for the alleviation of this early increased anxiety, as benzodiazepines, unlike antidepressants, have a fast onset of action, usually showing therapeutic effects within hours or days. 13 The optimal duration for prescribing after a satisfactory response to acute treatment remains uncertain, although there is broad consensus amongst clinical experts that drug treatment should be continued at full therapeutic dose for at least a year after the symptoms have abated. First-line drug options 15 
SSRIs and SNRIs
SSRIs (paroxetine, citalopram, escitalopram, fluoxetine, sertraline or flovoxamine) are recommended first-line for Table I : Summary of anxiety disorders defined by ICD-10* and DSM-IV-TR diagnostic criteria** Panic disorder (PD): Recurrent discrete periods of intense fear or discomfort (panic attacks) that peak within 10 minutes and last, on average, 30 to 45 minutes. Accompanied by at least 4 (out of a possible 14) somatic and psychic symptoms. Many patients also suffer from agoraphobia, which is a fear of places or situations where escape or help in the event of a panic attack might be or is perceived to be difficult to access. Present for more than 6 months.
Generalised anxiety disorder (GAD):
Characterised by excessive worry and anxiety. Accompanied by restlessness, irritability, poor concentration, muscle tension, sleep disturbances and easy fatigability. Also accompanied by somaticanxiety symptoms. Present for more than 6 months.
Social anxiety disorder (SAD; social phobia):
Marked, persistent and unreasonable fear of being observed or evaluated negatively by others in social interactions or performance situations (fear of public speaking and possible scrutiny by others). Accompanied by somatic and cognitive symptoms. Present for more than 6 months.
Obsessive-compulsive disorder (OCD):
Recurrent obsessions or compulsions or both, causing distress and loss of functioning. Common obsessions involve concerns about cleanliness, harm, sex, hoarding and religion. Compulsions include washing, checking, repeating, ordering, counting and hoarding. Present for more than 6 months.
Post-traumatic stress disorder (PTSD):
Develops after terrifying ordeal involving physical harm or the threat thereof to the patient, a loved one or a stranger (if witnessed by the patient). Recurrent and intrusive distressing recollections of the event, nightmares, reliving of the event via illusions, delusions, hallucinations and flashbacks. Intense distress at subsequent exposure to cues resembling the traumatic event, avoidance of these stimuli, estrangement from others, sleep disturbances, hypervigilance and exaggerated startle response. Present for more than 1 month. patients who have never received medication for anxiety disorders. SNRIs (venlafaxine or duloxetine) are alternative first-line agents. All available compounds have shown good evidence of efficacy in one or more of the anxiety disorders and most have regulatory approval for these conditions. If there is a previous non-response to an SSRI, a different SSRI is recommended. If there is a prior response to benzodiazepines, an SSRI is still preferred. If, however, a patient has a history of responding to a different class of antidepressant, that particular antidepressant should be tried first. 2 SSRIs act by inhibiting the reuptake of serotonin, which results in an overall increase of the neurotransmitter in the synapse. SNRIs also increase serotonin in this manner but, at higher doses, block the reuptake of noradrenaline and dopamine as well.
The therapeutic effects of these drugs are thought to be related to serotonergic stimulation of 5-HT 1 receptor subtypes, which ultimately leads to their down-regulation in the neurons projecting to the locus coeruleus. 16 Adverse effects may be due to stimulation of postsynaptic 5-HT 2 (initial increased anxiety, akathisia, agitation, sexual dysfunction) and 5-HT 3 receptor subtypes (nausea, headaches, gastrointestinal disturbances). These effects are generally transient, resolving after a few weeks. Persistent effects include the development of sexual dysfunction, an increase in weight by as much as 6 kg to 10 kg after 6 to 12 months of treatment, disturbed sleep (including initial, middle and late insomnia) and the potential for experiencing discontinuation reactions on cessation of treatment. Considerations when choosing between the different SSRIs and SNRIs are cost and generic availability, the risk of symptoms when a dose is inadvertently missed (paroxetine and venlafaxine have the shortest half-lives and therefore produce more immediate discontinuation reactions, whereas fluoxetine has the longest half-life and therefore carries very little risk of breakthrough symptoms), the ease of titration (venlafaxine requires careful titration, whereas the others generally do not), the potential for CYP450-mediated drug interactions with other medication (citalopram, escitalopram and venlafaxine have no inhibiting or inducing properties) and the risk of adverse effects (such as venlafaxine causing hypertension).
2
Practical issues include starting at a low dose, titrating up to average doses after two to three weeks, as tolerated, and thereafter increasing to the maximum tolerated dose by six weeks, unless substantial response has already occurred at the lower dose. Four to six weeks of treatment (eight to twelve weeks for OCD and PTSD) at adequate doses (either the maximum suggested by the manufacturer or the maximum tolerated dose, whichever occurs first) constitutes a proper trial of drug therapy. Treatment may be monitored by means of questionnaires, such as the GAD-7 (for GAD) and the overall anxiety severity and impairment scale (OASIS), in order to gauge whether there has been partial response, response or remission.
17,18
If there has been partial response, expert guidelines suggest reconfirming the diagnosis, ensuring patient compliance with therapeutic doses and excluding concomitant medication (enzyme-inducing drugs) that may be causing sub-therapeutic levels. Maintaining the full therapeutic dose for a further four to six weeks is plausible in this scenario, as there is still a chance that treatment may work. This is also true for the elderly, where therapeutic action may be delayed. 13 If, however, a patient fails to respond to treatment altogether after a proper trial of therapy, medication should be switched, usually to a drug of a different class.
14 Once a patient has benefited from acute therapy, treatment should be continued at the full therapeutic dose for 12 to 24 months or perhaps even longer if there is a high risk of relapse. Thereafter, treatment discontinuation should be planned and medication gradually tapered. Second-line strategies 15 
TCAs
TCAs have proved themselves in anxiety disorders: imipramine is a useful drug for PD and GAD, clomipramine for PD and OCD and amitriptyline for PTSD. There is no evidence of TCA efficacy in SAD.
The use of TCAs in clinical practice is somewhat limited by their less favourable side effect and safety profiles compared to the newer antidepressant agents. Their therapeutic effects are considered to be related to increasing synaptic serotonin and noradrenaline by blocking the reuptake of these neurotransmitters. Side effects, which may compromise compliance, are related to the multipotent blocking nature of this class of antidepressants. These comprise anticholinergic effects (dry mouth, blurred vision, urinary retention, constipation and confusion in the elderly), alpha-1 blocking effects (postural hypotension and reflex tachycardia) and antihistamine effects (accounting for drowsiness and weight gain). These effects, including an initial increase in anxiety, generally improve after a few weeks. 13 The TCAs, however, are proconvulsant and cardiotoxic and carry a high potential for fatality in overdose. They should thus be avoided in patients with cardiovascular disorders, with epilepsy or in those considered at risk for suicide.
TCAs should be initiated at low doses and increased every three to five days. If low or medium doses fail, the dose should be increased to the highest recommended dose. OCD usually requires medium to high doses. 14 
MAOIs
MAOIs have shown good efficacy in anxiety disorders but their use is restricted by patients needing to maintain a low tyramine diet. The classical MAOIs, such as phenelzine (no longer available in South Africa) and tranylcypromine, bind irreversibly to the serotonin, noradrenaline and dopamine metabolising enzymes, thereby increasing the availability of these neurotransmitters. They have been used successfully in PD, PTSD and SAD. Side effects include drowsiness or insomnia, headache, weight gain and toxicity in overdose. These agents are usually reserved as second-line agents and a washout period of at least two weeks (the time taken to synthesise new enzymes) is required when switching from a MAOI to another antidepressant drug. 13 The reversible inhibitor of monoamine oxidase type A (RIMA), moclobemide, has demonstrated some efficacy in PD, GAD and SAD. At high doses (> 900 mg/day), selectivity is lost and dietary restrictions need to be observed. Doses are usually given in the morning and at midday to avoid over-stimulating effects, including insomnia. 13 Third-line and augmenting strategies 15 
Role of benzodiazepines
The benzodiazepines have demonstrated efficacy in most anxiety disorders, although evidence is less compelling in OCD and they are probably ineffective in PTSD. 13 Benzodiazepines have potent and rapid anxiolytic effects but are controversial agents, firstly because of their inability to treat co-morbid depression and, secondly, because they are associated with sedation, memory problems and dependence. Benzodiazepine withdrawal syndrome, characterised by hyper-arousal, autonomic over-activity, dysphoria and, rarely, seizures or psychosis, occurs most frequently after long-term treatment or when a drug with a short half-life is abruptly discontinued.
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Benzodiazepine use is therefore generally confined to the first two to four weeks of treatment with SSRIs, SNRIs or TCAs to mitigate the onset worsening of these agents and sometimes on an occasional basis before exposure to a feared situation. Long-term augmentation or monotherapy is usually reserved for cases that are resistant to treatment with antidepressants alone and may prove highly successful in selected cases within the specialist arena. 13 They are thus recommended third-line, after patients have failed to respond to at least two treatments. 15 Benzodiazepines act by binding to the GABA A receptor complex, facilitating the opening of ligand-gated chloride channels and thereby enhancing the effects of the inhibitory neurotransmitter, GABA. Interestingly, GABA A receptors containing the alpha-2 subunit are hypothesised to mediate anxiolysis, whilst those containing the alpha-1 subunit mediate sedation (sleepiness, incoordination, amnesia). The benzodiazepines may potentiate or be potentiated by alcohol, which also binds to the GABA receptor complex. This possibly contributes to their potential for abuse. 16 Individual benzodiazepines vary with respect to their potency, half-life and onset of action. Some have the potential for pharmacokinetic interactions, as they utilise the hepatic CYP-450 for oxidative metabolism. Oxazepam, lorazepam and temazepam are directly conjugated and are the preferred agents in liver disease and when multiple drugs are used. Other benzodiazepines with demonstrated efficacy in anxiety disorders include alprazolam, clonazepam and diazepam. 13 Doses should be kept as low as possible but as high as necessary. 14 When withdrawing benzodiazepines, the dose should be gradually reduced by 10% to 20% at two to four-week intervals. Alternatively, substituting a short-acting drug for one with a long half-life (clonazepam) may prove helpful for some patients when cessation of treatment is planned. 2 
Anticonvulsants
Anticonvulsants work along the broad principles of, firstly, prolonging the inactivated state of voltage-gated ion channels (carbamazepine, valproate, lamotrigine, topiramate, gabapentin), secondly, inhibiting the excitatory neurotransmitter glutamate and its effects on the N-methyl D-aspartate (NMDA) ligand-gated channels (topiramate) and, thirdly, enhancing the neuroinhibitory effects of GABA by inhibiting its reuptake (tiagabine), preventing its metabolism (vigabatrin), providing GABA analogues (pregabalin, gabapentin) or stimulating the GABA A receptor complex directly (benzodiazepines, barbiturates, alcohol). 15 Many of the anticonvulsants have been used as augmenting agents in PD (tiagabine, topiramate, vigabatrin, carbamazepine, sodium valproate, gabapentin), PTSD (carbamazepine, sodium valproate, lamotrigine), GAD (pregabalin) and SAD (gabapentin). Pregabalin has been used as monotherapy for both GAD and SAD. 16 The side effects of these anticonvulsants are varied and beyond the scope of this article.
Atypical antipsychotics
The atypical antipsychotics are antagonists at both the dopamine and the serotonin receptors. Olanzapine has demonstrated efficacy as monotherapy in SAD, whilst others have been employed as augmenting agents for SSRIs in OCD and PTSD. Side effects include postural hypotension, metabolic syndrome, extrapyramidal effects and sexual dysfunction. 13 
Antihistamines
Hydroxyzine has been used to treat GAD but experience in long-term treatment is lacking. 14 
Other anxiolytic drugs
Buspirone is a 5-HT 1A receptor partial agonist that has shown efficacy for GAD only. It has a desultory onset of action, taking several weeks for therapeutic effects to emerge. Response is less favourable if a patient has recently taken a benzodiazepine. Buspirone is generally safe and well tolerated but may cause initial nausea and dizziness, restlessness and fatigue. 13 Mirtazapine increases synaptic serotonin and noradrenaline by blocking auto-inhibitory alpha-2 receptors and preferentially blocking postsynaptic 5-HT 2 and 5-HT 3 receptors. Unlike the SSRIs and SNRIs, it does not cause initial deterioration of anxiety symptoms and is able to promote sleep by blocking histamine receptors. Other antihistamine effects include increased appetite and weight gain. Pharmacokinetic interactions are rare. 13 Reboxetine, the noradrenaline reuptake inhibitor (NRI), has demonstrated efficacy in the acute treatment of PD but efficacy in other disorders has not been demonstrated in randomised controlled trials. 16 Agomelatine is a melatonergic MT 1 and MT 2 agonist with 5-HT 2c antagonist properties. It has shown efficacy in the acute treatment of GAD. The most commonly reported side effects are nausea, diarrhoea and headache, which, incidentally, occur at the same frequency as with placebo. 19 Beta blockers, having no intrinsic or central anxiolytic properties, play only a superficial role in anxiety disorders. They are occasionally used to control the physical manifestations of performance anxiety, such as tremor, palpitations and sweating, when these peripheral sympathetic effects are disabling, such as in concert musicians. 14 
Special considerations

Pregnancy
In pregnancy, the risks of pharmacological therapy need to be carefully weighed against the potential benefits. Drugs with demonstrated teratogenic or neuro-behavioural effects include anticonvulsants, benzodiazepines and the SSRI paroxetine. TCAs and fluoxetine have the longest safety records and remain the drugs of choice. 14 
S Afr Fam Pract 2013
Breastfeeding
Although TCAs have been detected in breast milk, their presence does not necessarily preclude breastfeeding. Antidepressant drugs that are sedating should, however, be used with caution by breastfeeding mothers. 16 Benzodiazepines may cause sedation, lethargy, poor suckling and weight loss in infants and, if high doses need to be used long-term, breastfeeding should probably be stopped. There have been reports of fluoxetine causing behavioural changes in breast-fed infants but the other SSRIs, citalopram, fluvoxamine, paroxetine and sertraline, appear to be compatible with breastfeeding. 14 
Children and adolescents
Pharmacological treatment is usually reserved for children who have failed to respond to psychological approaches. There is good evidence that the SSRIs and the TCA, clomipramine, are effective in OCD and paroxetine in SAD. The SSRIs are the agents of choice. However, a clear diagnosis should be established first and the risks of treatment highlighted. Depression, co-morbid or otherwise, needs to be excluded because of the potential increased risk at the start of treatment for suicidal ideation, and patients require careful monitoring for the duration of their treatment. 15 
Elderly patients and co-morbid medical conditions
The elderly are more susceptible to adverse drug effects (particularly anticholinergic and extrapyramidal), drug-drug interactions and paradoxical pharmacodynamic effects (benzodiazepines causing aggression, depression and suicidal tendencies).
There are few randomised controlled trials in patients over the age of 65 years. There is, however, demonstrated efficacy for venlafaxine for GAD and citalopram for a range of anxiety disorders. SSRIs that have a low propensity for drug interactions are the preferred agents for the elderly. Treatment should be started at half the recommended dose or less in order to minimise initial side effects. Benzodiazepines and TCAs should be avoided if possible. 15 In patients with cardiac disease, TCAs and venlafaxine should be used with extreme caution because of their potential for cardiotoxicity. Once again, the SSRIs are preferred.
14 Epileptic patients should be made aware that most antidepressants lower the seizure threshold. The SSRI, fluoxetine, is an enzyme inhibitor and may affect plasma levels of coadministered anticonvulsant drugs. In addition, traditional anti-epileptic drugs have strong enzyme-inducing properties, which may necessitate adjusting the dose of the anxiolytic drug. 15 
Conclusion
Treating patients with chronic anxiety disorders may be challenging and sometimes frustrating. The potential for good treatment outcomes may be maximised by employing prescribing decisions and algorithms that are evidence based. In this context, the SSRIs and SNRIs are solid firstline choices. Benzodiazepines continue to court controversy and, in primary care, their use should be limited to shortterm use as adjuvants to initial pharmacological therapy. The TCAs and MAOIs show more toxicity than the newer antidepressants, yet their efficacy in anxiety disorders is undisputed. Specialist treatment options include benzodiazepines and other anticonvulsants as well as the atypical antipsychotics, either alone or as augmenting agents. There is a reassuringly robust armamentarium of anxiolytic drugs, but in order to optimise compliance and treatment responses, these agents should be prescribed judiciously after due consideration of their individual pharmacological advantages and disadvantages.
